18, 
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The egg-follicle from the ovary of a mature egg-laying insect. 
x 200. 


. Transverse section of an egg. me, micropyle canal; ch, chorion ; 


v, vitelline membrane ; cl, clear yelk ; y, granular yelk. x 30. 


. A longitudinal section of an egg. mc’, chamber at anterior pole of 


the egg ; m, micropyle. 


. A section of the yelk. «a, clear margin; b, granular yelk. x 400. 

. The micropyle. x 400. 

. A section through the micropyle. x 400, 

. The testes of a larval blowfly, showing the union of the prolongations 


from which the duct is developed: after Weismann. 


. The gum-gland and some of the adjacent fat-body. Z, lumen of the 


gum-gland; e, epithelium of gum-gland; bb, capsule of fat-cells; 
a, c, d, stellate and flask-shaped cells enclosed within the capsule. 
x 200. 


. 'Transverse section of the gum-gland of the mature insect. 
. Transverse section of the gum-gland of the immature insect. 


19, 20. Epithelial cells from the gum-gland, with the contained 
corpuscles and nuclei in different stages of development. 


On the Deep-water Fauna of the Clyde Sea-area. By WILLIAM 


E. 


Hoxrz, M.A. (Oxon), F.R.S.E., Keeper of the Man- 


chester Museum. (Communicated by Jonn Murray, LL.D., 
Ph.D., VERSE, EIS.) 


[Read 4th April, 1889.] 


(With Mar: PLATE XXIX.) 


Since the establishment of the Scottish Marine Station in the 
year 1884, Dr. John Murray has conducted an extensive series of 
dredgings in the greater number of the lochs of the west coast of 
Scotland. During these operations he was struck, as Forbes had 
been before him, with the restricted distribution of certain forms, 
as well as with the fact that some species occurred nowhere off 
the British shores except in these depressions. 

In the summer of last year, Dr. Murray suggested that 1 
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should continue these investigations, and endeavour to render 
them as complete as possible during the months of July and 
August, offering at the same time to give me the use of the 
steam-yacht ‘ Medusa’ for dredging and trawling, and to allow 
me the use of the materials which he had already accumulated. 

Circumstances fortunately allowed of my accepting this offer, 
and during the two months just mentioned I made Millport, on 
the Island of Cumbrae, my headquarters, and thence made ex- 
cursions to all the different parts of what is now known as the 
* Clyde sea-area.” 

The physical configuration of this region has been very ably 
described by Dr. Hugh R. Mill *, whose communication is illus- 
trated by an admirable orographical and bathymetrical chart. 
He regards the “ Clyde sea-area ” “as bounded on the south by 
a line drawn from the Mull of Cantyre to Corsewell Point in 
Wigtownshire, almost comeidiug with the contour of 50 fathoms ;” 
and within it he defines seven deep-water basins, which have a 
depth exceeding 20 fathoms, and are separated trom each other 
by ridges, considerably shallower than the extreme depths of the 
basins themselves. 

1. The Arran Basin extends on either side of the north of 
Arran, and up into lower Loch Fyne, being in shape like the 
letter A. In the sequel I have regarded it as subdivided into 
four portions, which may be termed respectively the “ Brodick,” 
* Cumbrae,” * Kilbrennan," and * Inchmarnoch ” basins. 

The last of these is the deepest, and, indeed, attains the 
greatest depth found anywhere in the Firth, namely 107 fathoms 
off Skate Island. The Kilbrennan and Inehmarnoch Basins are 
not so distinctly marked off from each other as are the remaining 
ones, the channel whieh unites them just reaching the 60-fathom 
line, the extreme depth of the former being 85 fathoms. The 
Brodiek basin, which is off the bay of the same name, has a 
depth of 92 fathoms, whilst the Cumbrae basin descends only to 
62 fathoms. 

2. Upper Loch Fyne is 25 miles in length, and has a depth of 
about 80 fathoms off Strachur. 

3. Loch Striven runs up into the mainland due north of 
Rothesay, and attains a depth of a little over 40 fathoms. 


* Scottish Geogr. Mag. iii. pp. 1-7 (1887). 
LINN. JOURN.—ZOOLOGY, VOL. XX. 33 
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4. The Dunoon Basin ocenpies the channel of the river from 
the extremity of Great Cumbrae northwards, and extends up 
into the lower stretch of Loch Long. Its greatest depression off 
Dunoon is 56 fathoms. 

5. Loch Goil is only about 4 square miles in area, and its ex- 
treme depth is 47 fathoms. 

6. Upper Loch Long is of about the same extent, but has a 
depth of only 35 fathoms. 

7. The Gareloch has an area of about 5 square miles, and is 
23 fathoms in depth. 

The objeet which I set before myself was to ascertain as fully 
as possible the fauna of each of these depressions, limiting them 
by the contour-line of 20 fathoms, and then with all the mate- 
rials available to draw up comparative lists, and to endeavour to 
discover their relations to each other. 

Unfortunately I have been unable to make much use of the 
published works of my predecessors, owing to the form 1n whieh 
their results are stated. “Fairly common in depths of 5-25 
fathoms," with a few localities appended, is the type of a phrase 
whieh oceurs continually, but is, for the purposes of the present 
inquiry, quite useless. The cases in whieh I have drawn infor- 
mation from sources other than the records of the Scottish 
Marine Station are all indieated. 

The specimens collected by Dr. Murray had been sent from 
time to time to the British Museum, and he had received from 
the authorities of that institution lists of these consignments, 
along with a number of named duplieates, which were of great 
help in the identification of my own subsequent acquisitivus. I 
have to acknowledge, with my sincerest thanks, the assistance I 
have received, not only from the staff of the British Museum, but 
from several other friends. Mr. David Robertson and the Rev. 
Canon Norman, whose extensive knowledge of the British marine 
fauna is well known, were at Millport during the greater part 
of my stay there, and I had thus the advantage of being able to 
consult them constantly. Messrs. Isaac C. Thompson and W. 8. 
M‘Millan, of Liverpool, have been good enough to draw up lists 
of the Copepoda for me, and Prof. Herdman has given me the 
benefit of his acquaintance with the Tuuicata. To Dr. John 
Murray, as above stated, I owe the suggestion of the present in- 
vestigation, as well as the means of carrying it out. 
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Before proceeding to enumerate the species obtained, it seems 
advisable to say a few words regarding the mode of procedure 
adopted in collecting, for this probably explains certain general 
features in the results obtained. In the great majority of in- 
stances the instrument employed was a shrimp-trawl, which was 
found on the whole more convenient for working in these loca- 
lities than the dredge, owing to its bringing up a less amount of 
mud and a greater variety of forms. Certain groups, such as 
the Mollusea, are not obtained in such large numbers as by the 
dredge, and hence the list of these animals obtained is small as 
compared with that known to inhabit the district. 

A iow-net was generally attached a short distance above the 
trawl, so as to capture any Crustaceans which might be swimming 
just above the bottom. These were almost invariably found to 
be of a different species from those taken in the nets which were 
dragged at the surface. 


STATEMENT OF RESULTS. 


For convenience I have drawn up the results in the form of a 
Table, with a column corresponding to each basin. The figures 
show the range in fathoms in that particular region, whilst there 
is appended in another column a sketch of the distribution of 
each form outside the British area. Those facts which have been 
taken from the published writings of others are indieated by 
italies. A note of interrogation indicates that I have obtained 
the species in that loeality, but the record of the exact depth 
has been lost. d means that dead shells, not living specimens, 


were obtained. 


33* 
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EE 


ARRAN BASIN. 


Upper 


Kie lle Loch 


pee brennan | marnoch Es Eyug 
E Basin. Basin. 
Pisces. 
1. Pristiurus melanostomus All... | eur. | ess EE 37 
(Bonap.) | 

2. Acanthias vulgaris, Risso ...... | Basen P MIR e 38 | 

3. Raja clavata, y Wima eee PUE. eos ME 
4. neue | See 20 100 | ee W 

5. maculata, Montag. ......... lE E eege nose || esos 

6. Lophius piscatorius, L. ......... 70 | .— | o | cocos a 

7. Cottus bubalis, Fuori a 60 J ss EE 

8. Lilljeborgii, Coldett......... 15-20 | ||| ITH MT 

9. —— scorpius, Le eee IO [orm] E W K EEN 
10. Trigla gurnardus, L. ............ 80-90 | 26-46 | en EE | seee 
11. Triglops Murrayi, @thr. ........] ...... 6d | > ||  eogee 
12. Agonus cataphractus, L. ......... || igne 90-64 ee EE 
939 paris liparis (A) 1 Kuas 49-64 o ee 
14. Gobius Jeffreysii, Gér. sel serie 20-45 n b6 IE 
15 minutus, Gm. .............-- 50-60 26 BH || sos 50 
16. Callionymus lyra, L. ............| ese PA MI EE EET 
nt == THOMA, AG N 060999 EM E pose ee: 
18. Centronotus gunellus (L.) ......| sese. 20 |] eese || messes EE 
19. Stiehzeus lampetreeformis ......| e | e | m 00 || aos 
20. Gadus zeglefinus, Lesser eeel eB 26 90 1% e 
21 ET 2 nn s E 0 | N nn ii || 0x 
22. Bemark, oie WPP 26-65 ie | eee 
23. merlangus, L. ............... 50-60 | 26-46 90 50 X 
94. VOM, Ee — ccsonc 65 | s.n 56 87 
25. mor rhua, JIrosnecoeguacesesacs]| Banane 26 | .... | masses || 0930s 
26. Merluceius merluccius ps a E 26 80. L e] 
27. Molya molva (Ll O mi 
28. Onus eimbrius (L.) ............--- 30-90 46 70-100 56 37 
29! maculatus (Risso) ......... VE 65 40. - | aooe ES. 
30. . limandoides | ...... 40 45-100 een 1 

Bi.) 

31. — platessoides (Fabr.)......... 30-60 | 26-46 80-100 | ...... 30 
32. Rhombus megastoma (Donov.) sane 409 Hee. jim R ee 
33 IST EES, 00nd 45981] `... ST 
94. punctatus (BU) ...........1 ERIA Mmi m 6 | n 
35. Pleuronectes eynoglossus, L = ee | 46-70 | 80-100 | sees | coco 


0010101010100 aaa 
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Loch | Dunoon Loch 


Sa, | Basin. Goil. Loc Kal; General Distribution. 


Pe u ll iN 
—— | nn ER r ER AAA 


ooo ||| oonga ||| asses. lI || Enns: “ Seas of Europe, being common in 
the Mediterranean." | 
DIGNE — DIS | em do Temperate seas of Northern and | 
Southern hemispheres. 
ZI oan, 1) Panogee 96606 ees | Around the seas of Europe, Medit. 
Danos o ppboar DOE S ess | Western Europe, rare in Medit., Ma- 
deira. 
odepos 30-40 Ges goguan ess | European coasts to Medit.; Madeira. 
T 30-40 em See wae. | Rare north of 609 N., Medit. to Cape 
of Good Hope; Newfoundland to 
Cape Hatteras. 
eM Í ves naai Goss we. | Arctic regions in both hemispheres ; 
Baltie, North Sea, France, Spain. 
sno IL EE WES AN Tee || 2. Norway and Feeroes (new to Britain). 
T 15-30 E A oe | Arctic and N. Atlantic in both hemi- | 
| | spheres; Baltic, North Sea. 
TIE IR: SÉ SE ses | Baltic; West Europe from Norway 
to Medit. 
saosi ID... I E a | New species; an arctic genus. | 
ss alt m T] H H | Iceland, Norway, Baltic, German 
Ocean. 
TD 30-40 SE ese | ...... | Polar Regions to Cape Cod, and to 
Seandinavia, Denmark, Holland, 
: France. ? Mediterranean. 
copus | 43 "Kë SE sess | Shetland, Medit. 
40 | 20-43 45° WU 2... 20 Scandinavia, Shetland, Channel, 
Medit. 
vec ME : US Norway, Denmark, German Ocean, 
very rare in Medit. 
SEI JY APER TS num. Seandinavia, Denmark, Shetland, 
Medit. (new to Britain). 
mr II Tb mm. p. 20 Greenland, Iceland, Shetland to 
France. 
| Iceland, Scandinavia. 
dee 30-40 40 agavon sss | Northern and Arctic Europe, New- | 
| foundland to Cape Hatteras. | 
susu || EER GE TA EER | Scandinavia to Medit. 
EE usas PPU, ..... e | Scandinavia, Faeroes (new to Britain). 
ers 30-40 E Me da 2. | Scandinavia to Medit. 
EE MS. E seems Seandinavia to Medit. 
BTE 40 TOR E ese Northern seas of Europe and America, 
30-40 | 30-40 | ...... 40 20 Scandinavia to Madeira and Medit., 
| | Greenland to Cape Hatteras. 
Ee 30-40 | ...... tem ee | Spitzbergen to Medit. 
A EA MA NS Coasts of Northern Europe. 
ons aguas T NI: Coasts of Europe. 
Eus 40-42 Dcos "n s | Coasts of Northern Europe. 


Northern seas to French coast. 
43 | c TE. SN E Sweden and Norway. 


3040 | 20-40 | 40 40 90 | North Atlantic. 
osmbso- U ene MM Eom IE ON MA Northern Europe to France. 


ee. | 30-40 OO | 40 sess | North Sea to France, American coast. 
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. Pleuronectes flesus, L. ..... ee, o | 


. Solea variegata, ( Donov.) ......... 
. Argentina sphyrena, L. ......... 
. Conger vulgaris, On, ............ 


. Cynthia echinata, Zinn. ......... 
. Styela grossularia, V. Den. ...... 


. Polycarpa pomaria, Sav. .........| 
. Corella parallelogramma, O. F. 


. Rossia Oweni, Ball 
. Dendronotus arborescens (Müll.) 
. Scaphander lignarius ( L.) 
. Pleurotoma (Bela) turricula 


. Natiea Alderi, Forbes 
. —— Montagui, Forbes............ 
To e ISTOR, JEE, a N 
. Trochus (Gibbula) cinerarius, Z. 


MR. W. E. HOYLE ON THE DEEP-WATER 


man el a N 


microcephalus, Donov. .. 
platessa, AE ge 


42 species. 


'TUNICATA. 


PESEN anasososconsan- | 


Müll, 


. Ciona intestinalis, Linn. ......... 
. Ascidia mentula, O. F, Mill. ...| 


. ——— scabra, O. F. Mill.......... | 


virginea, O. F. Müll. ...... 
9 gpecies. 


MOLLUSCA. 


. Eledone cirrosa, Lamk. ......... 
. Sepiola Rondeleti, Leach 


( Mont.) 


. Chrysodomus antiquus (Z.) 

. Fusus (Sipho) gracilis (Da C.)... 
. Buccinum vadatum, L. ......... 
. Aporrhais pes-pelecani (Z.)...... 
2. Turritella terebra (Z.)............ 


. Pissoa abyssicola, Forbes 
. Velutina levigata (Penn.) ...... 


Ú. —Emagus AA m 
. —— (Zizyphinus) zizyphinus, Z, 


(——) millegranus, PA. || 


. Emarginula crassa, Sow. ......... 


ARRAN BASIN. 


se... 


Upper 
Loch 
Inch- Cumbrae Fyne 
marnoch Basi 
| Basin. Sm 
40-60 W au... | eee 
UN 56 | 8 
80-101 I M 
SOTTO || EG 70 
80-100 f 70 
2 MAA 
Ul 50 
Lo R, 50 
LA can 70 
45-104 HI ENE 
30-100 N cer a 
whic, sos: 30-65 
45-49 | 30 | EN 
37-104 60-62 50 
100 60-62 50 
WO || 080080 50-70 
37-49 (OE d nus 
37-49 50 Jer 
JI00 | ix RETE 
TOT. ||) ES 50 
80 | aane I 
104 60-62 M 
37-104 d 602625 eee 
45-49, 50 30-75 
104 d. 
1549 EE 
104 ses | 80-35 d 
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Loch Dunoon | 


Striven. 


*..... 
...... 
...... 


Basin. 


Loeh 
Goil. 


Loch 


General Distribution. 


Iceland, Northern Europe to France. 

Iceland, Northern Europe to Bay of 
Biscay. 

Iceland to France; Kamtschatka. | 

Iceland to France ; rare in Medit. | 

Britain to France and Medit. 

Norway to Medit. 

Europe, Medit., East Indies, Japan, 
Tasmania. 


(U.S.A. 
Greenland, Spitzbergen, to Britain; 
Arctic to Belgium ; U.S.A.(?) 
Arctie to Britain; U.S.A. 
Scandinavia to Medit. | 
Seandinavia to Britain. | 
| 


Arctic to Medit. ; Australia. 
Greenland, Iceland, Scandinavia to 
Britain; U.S.A.?; Medit. 


| Scandinavia to Medit. 


Seandinavia to Medit. 


! Seandinavia to Medit. 


Greenland to Seandinavia and Medit.; 
W. Africa, Canaries. 
Scandinavia to Britain. | 
Aretie. | 
All European seas. 1-50 fms. 
Arctic and Boreal Europe and U.S.A. 
[3-100 fms. 
Arctic and Boreal to France. 
[5-30 fms. 
Boreal Europe to Bay of Biscay, and 
U.S.A 5-80 fms. 


| Celtic and Boreal Europe, Greenland 


and U.S.A. Low water to 100 fms. 
All Europcan coasts, Medit. 
[3-100 fms. 


Boreal and Celtic. 7-100 fms. 


| Scandinavia to Medit. Deep-water. 


Arctic and Boreal. Isle of Man. 
[Shallow water to 30 fms. 
Atlantic and Medit, 
Celtie Region. 12-90 fms, 
Medit. and Atlantic. 20-60 fms. 
Norway to Spain. Shallow water to 
[20 fms. 
Britain to Medit. 3-25 fms. 
Norway to Medit. Low water to 50 fms. 
Norway to Medit. 15-140 “ms. 
Norway. 20-25 fms. 
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| ARRAN BASIN. 
Upper 
- Loch 
| < Kil- Inch- A 
| po brennan| marnoch | EES Bue. 
n- | Basin. Basin. e | 
— ——— HET ES 
73. Emarginula reticulata, Sow. ... zu | eee 104a. || A | 
74. Puncturella Noachina (Zee... 104 1g ee 50 
75. Lectura fulva (Mall. eel] asee | ...... i N Sanan ERK | 
76. Chiton marginatus, Penn. losse, | ee 104 E 50 | 
| 
77. Dentalium entalis, 2. ............ OO Ie 37-104 | ...... 10-15 
78. Anomia ephippium, L. ......... 22500 sete OT [| NR | 
79. — patelliformis, on... 40-49] ll once. RS 75 | 
80. Lima elliptica, Jeff,  ........... | 50-90 | ...... 80 | ETE | 
sl Pecten maximus (AD N EE 45-40 | ..... EE 
82. —— opercularis (L.) ............ 22 22-64 37-49 60-62 | 80-75 
83. —— pusio (Z.)........ Sc 50-60 d. 65. | a MR PEERS 70 
84 septemradiatus, MN. ... 50-90 | 22-70 | 37-104 | 60-62 | 30-80 
85 striatus, AMil................ 80-90 | ...... 37 80-63 p 
80 — tiprinus, Male... E mss | 2. 45-49 aceda cascasc 
87. Modiola modiolus (L.)............ E 40-49 | oe EN i 
88 barbata (b.e reet Pa [pon ||... 70-75 
89. Modiolaria marmorata (Forbes | ...... | el | nne |o eR D se 
90. Nueula nitida, Sow................ 50-60 40 45-104 BO 
91 nucleus. Lec. cam ]50-60 | eu | ss cos 
92 sulcata, Bronn ............... | 80-90 | 22-70 | 37-104 | 50 | ...... 
93. tenuis (Mont ec n. mm 80-104 | ... 0 
94. Leda minuta (ML) ............] nen. 22 45-104 | ou... Pb DPR: 
, El brevirostris, Jeria |) TESI n K 
95, Astarte compressa (onr) el a n a E 36 
96. elliptiea, Brown ............ DU 00 NM OF | eed EE 
97. suleata (Da C.) ............... 50-60 d. 70 101 | m 50 
98. Cardium aculeatum, L. .........] ...... 99. | | xe A l aooo 
99. echinatum t 2 | A 87 E soes 
100, fasciatum, Moot coq ce eene Ai 60-62 | ...... 
101. mio monn, JA O  Gosnoc 104 | od L 
102. Cyprina islandica (L.)... ael saree 65 87 | cM eee 
103. Tsocardia cor (CAE e 50-60 | ees 5 T 
TOP ]posmia exoleta (z. AA u... 1 4D-MO d. |... A 
105 | E 37,45 494. ...... ||| M 
106 Venus fasclata (0:068 mman e 40-49 OF ou TTE 
107 ovata, Renn E 50-60 | ...... 9/7489 | ae m 
108. Cryptodon ferruginosus(Forbes)| 70 |) E I 
109. —— flexuosus (Oii)... UM, em | NT. H 
110. —— eroulinensis (Jeffr.)......... 430. dl [I 5 NIE REK 
111. Solen pellucidus, Pes. ee Lh x 
112. Mactra elliptica, Brown n n M eee. || 45-104 IN} >. RES 


* This form is. of course, only found along with the Ascidian on which it is parasitic. 


Loch 
Striven. 


nm 
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Dunoon 
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...... 
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Loch 
Goil. 


...... 


...... 
m 

*..... 
*..... 
...... 


Upper 


Loch 


Long. 


*..... 


„u... 


All West Europe, Medit. 


| All European seas. 


| Sweden, Lusitania, Medit. 
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General Distribution. 


12-90 fms. 
Greenland, North Atlantie, U.S.A., 


and Japan. 20-100 fms. 
Norway. 20-80 fms. 

| Scandinavia, U.S.A., Vigo Bay. 
[Shallow. 


40—70 fms. 
Low water to 
[30 fms. 


Norway to Spain. 
All European seas. 


| Northern Europe to Medit. 45-50fms. 


All European coasts. 15-20 fms. 
Norway to Gibraltar and Medit. 


[3-40 fms. 

All European seas. 5-100 fms. 
All European seas. Low water to 
[90 fms. 

Seandinavia, Medit. 20-100 fms. 


Boreal, very rarein Medit. 12-60 fms. 
Atlantic and N. European seas. 
[12-60 fms. 
Low water to 70 fms. 
3-10 fms. 
Parasitie on As- 
cidia mentula. Low water to 40 fins. 
Shallow 
[water to 34 fms. 
Common. 
[7-90 fms. 
Seandinavia to Medit. (deep). 
[30-100 fins. | 
Northern Europe, and U.S.A. 
[40-100 fms. 
Aretie and Scandinavia. 10-100 fms. 


N. Atlantic. 
Lusitanian Region, Medit. 


All European seas. 


Norway. 7-70 fms. 
Greenland, Norway. 10-45 fms. 
All European seas. 8-80 fms. 


Scandinavia to Medit. 


| Scandinavia to N. Atlantic. 7-80 fms. 


Atlantic. 
Arctic and Norway. 
Northern Europe. 
Scandinavia to Medit. 
All European seas. 

[Low water to 80 fins. 
All European seas. 

[Low water to 60 fms. 
Norway to Medit. 4-60 fms. 
Norway to Medit. 3-100 fms. 
Arctic to Medit. 20-100 fms. 
Arctic to Medit. 3-80 fms, 
Aretie, Atlantic, and Medit. 
Throughout European seas. 6-100 fms. 
Arctic and N. Atlantic. | 

[Low water to 50 fms. 


80-70 fms. 
5-80 fms. 
15-40 fms. 
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ARRAN Basin, | 


—|| Upi 
e | Loch 
Brodick y, Ka. oe Oumbrac Fyne. 
D rennan| marnoch Pasin 
' | Basin. Basin. E d 
1134M ya truncata, Jet ME sesse N m AD oe N EET 50d 
114. Oorbula oıbba, OL 50-60 Se "00 i.m Du 36 | 
| 115. Saxicava rugosa (L.) ma Os IE | o N Gee MEER | 
| 
IBS REM im SORE aI aaa NE 45-19 4] —— SAM PM 
117. Semele (Abra) alba (Mood)...... S P... | 91-80 50 36-50 | 
Tie aa cm E. MES | so dy eem Lë: | 
119. === tennis E P eo Il > a n 
120. Cuspidaria abbreviata, Forbes..| u... =u 30 dd — QE 
Ip cuspidata (Oit) Mus Pre Är Pp 2 MEN 
70 species. | 
BRACIHOPODA. 
122. Terebratulina ` eaput-serpentis| ...... |... SO HT osso 50 
ED 
1 species. | 
PoLvzoa. | 
123. Scrupoccllama reptans E... SIE ...... GE | A || ESTE 
Ion Borula turbinatd, Zudem... Wa W 30-2500! f EM ane: EM. 
It Culla hstalosa (AL) 1 cerns a I agape || uos 
| 126. Flustra foliacea (Z)... oe EIE. | | NES 
137 securitrons (Pallas) sesel san. (E Nes i 
128. Membranipora catenularia | ...... 5 | — || sace: 
(Jameson). 
199; —- Flemingi, Bush nel ...... 60 J e | ` i .. 
130. — pilosa (ED eer 50 || an: 
131. Microporella ciliata (Pa/Z).....]  ...... 50 | oase MENSES 
132 impressa (Audi) ee ...... 50 | sss MIN LI 
133. Schizoporella unicornis (Johnst.) ...... 25 | ese N A 


135. Porella compressa (Sow.) .....| ...... 55 | e MI IS 
156. Smittia reticulata ( MaeGill.)... —...... 25 


137. Mueronella Peachii (Johnst.)... ...... 25-64 


ERHALT (AS anor 50 


139. Cellepora avieularis, Hincks ...  ...... 50-652 7 au | a 


pumicosa, Z nanum D OOR ik E E 
famulos M 31 | anuans | 25-00. T. 


134. Hippothoa carinata, Norman... ...... 0) ce 
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Loeh Dunoon Loch D d 


Striven. Basin. Goil. L loch. General Distribution. 
ong. 


ma L L NE ON ESME E Arctic and Atlantie. 
[Shallow water to 34 fms. 
40 40 30-35 90. EE All European seas. 1 to 80 fms. 
sonen N 2... Pics 20 Doreal aud Celtie regions, N. Spain. 
[Shballow. 
"XI A M 1 — Arctic. 53 fins. 
30-40 , 30-43 . 35-45 30 20 Seaudinavia to Medit. 
[Common 1-49 fms. 
I Y Y oral | ss E) Norway to Medit. 
Janene. m FAR. 40 re: er Britain to Medit. 
om ER LEE er Norway, Medit. 40-200 fms. 
ZS 3 L N gg MA EE Norway, Sweden, Medit. 12-185 fms. 
| 


senes U oc ese oce€e | All European seas, U.S.A. 10-90 fins. 


ovcog || ses 1 1 —— M I dE Seandinavia to Medit., Red Sea (?). 
| [To 100 fins. 
e. IE... canon ad T British only. Shallow. 
TER hee. duos Ines woe. f Scandinavia to Medit., U.S.A., Ma- 
deira, Indian Ocean, N. Zealand. 
| [10-140 fms. 
To IE Norway to Medit., S. Afriea, China, 
Paeifie. To 70 fms. 
Spitzbergen to Medit., Labrador. 
[10-300 fms. 
North Sea to Medit., U.S. A. 
[40-300 fms. 


sercos mess H ce BE ME 


T od Greenland to Medit. 
[ ^ Tide-marks to deep water.’ 
Greenland and Norway to Medit., 
U.S.A., Indian Ocean, N. Zealand. 
[Low water to 100 fms. 


H 


j  — cM EE I Lee Cosmopolitan. 0-145 fms. 
208 Me | — — | ne Norway to Medit. 30-40 fms. 


| Greenland to Medit., U.S.A., S. Afriea. 
Antrim, Birterbuy Bay. [30-170fms. | 
Arctie to N. France. 40-170 fms. 
Norway to Medit., Falkland Is, N. 
Zealand. 40-80 fms. 
Greenland and Norway to Medit., 
USA. Low water to 170 fms. 


-——!—— ME. AM unu eem Aretie, Norway to Medit., N. Zealand. 
[10-20 fms. 
TRIB I M Lg re Spitzbergen, Seandinavia, Medit., 
i U.S A. 
E M. HI sss d. ou Ecc Cosmopolitan. 5-50 fms. 
deter spaan Mi MERECE |) IL S Norway to N. France, Madeira. 


[8-170 fms. 
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| 174. Calocaris Macandrew, Bell ...... 10290 | Sr 80-104 50 

175. Nephrops norvegicus (Z.) ...... 80-90 40 Sf J e 
| 176. Crangon Allmani, Kinakan ... 25-90 | 20-70 |37-80,105| 40-62 50-75 
eehinulatus, W. Sars cool 2... | ese HD 2 | um 


...... 


: spinosus, Leach i: o A s di) N soseer 
179. Nika edulis, Risso ............... 932 Tee | 102%) uE 
180. Hippolyte Gaimardi, M.-Edw. | ..... | ...... 45-104 | ...... 50-75 
pusiola, Kroyer ze. er le. Dr 
securifrons, Norman ...... 50-90 | 50-60 37-80 60-70 | 35-80 
Spinus, A EE 05 (E R 


182. - 


| 
| ARRAN Basin. 
eae. |. Upper 
: Loch 
Brodick | Ki, Inch- |Oumbrae Fyne. 
| feoda brennan| marnoch Basel 
| * | Basin. Basin. S 
142, Crisia denticulata (Lam£.) ...... N oase 64 | ... o 20: 
143. —— eburnea (Z.), var. aculeata| ...... 50 | o... | m EEN 
—— —-—, var. produeta.........| cece 25 | c | ace 
144. Stomatopora granulata (M.- ...... 65 | .... DS 
Edw.). 

145. Idmonea serpens (L.) ............| sesse 65 | .—- N 

146. Diastopora obelia, Johnst. ......| ...... 50-64 | saas | SINE 

147. Lichenopora hispida (Flem.) ...| ...... 25-04 |  ..— PT A l 

— ‚var meandrina, Peach] ` ...... 63 | .. L | oa A 

148. —— verrucaria (0. Fabr.) ......| ...... 580 | . IEEE 

149. Mucronella ventricosa ............| er. 50 | c. JR NES 

150. Vesicularia spinosa (L.) .........| sesse DÉI | .. Te 

151. Cylindrecium dilatatum, Zineks.| ses... 60 | ... | ee NETT 

29 species. 
CRUSTACEA. 

159. Inachus dorsettensis, Penn. ...| ..... | ...... 37-104 50-60 50 

158 dorynehus Leach sosej sesse ho 25 p Son || ipa 

194. Hyas araneus, f... n cem AM ees N EE 50 

155 coarctatus, Leach ......... 60 49-65 45-49 60 75-80 

156. Stenorhynehus longirostris, M.-| ...... 40-49 97 50 "jm 

Edw. 

157 rostratus RE EE S 40-64 | au | | TE 
| 158. Eurynome aspera, Penn. ec N aaa 50 ja 
| 159. Portunus depurator, L, ......... 80-90 Y 104 50-60 | ...... 
| 160 ONS GME), na pn ana nn Le. 45-49 1 oaeee. m 

161. —— marmoreus, Leach .........| ...... | e osuere | sss 

162 pusillus, Leach acc EE 104 | ... ME 

163. Ebalia tuberosa, pen n ven |] o] n 50 N 

164. Lithodes maia (L.) ...............] cesses ? MED || essc: 70 

165. Eupagurus bernhardus (Z.) ...| ...... 20-49, 80| 37-104 50-60 | 85-70 

166 Prideauxii (Leach) .........|  ...... 20 fg 50-60 | ...... 

167. —— pubescens ( Króyer).........| ...... 20-65 e | 

168 excavatus; Waars a IP... 45-49 | .... AE m 
| 169. Anapagurus levis (Thompson) | ...... | ? 91-104 60 |. 
| 170. Galathea dispersa, Spi Bate ...| 50-90 ...... d ee | N 
| 171 nexa, Embleton  ............ 00-60 | wesen [au IE K 

172. squamifera, Leach .........] ...... 49 | Zw | eee 80 

173. Munida rugosa (Fabr.) ..... ... 80-90 70 TEES suos 

| 


Loch 
Striven. 


s..... 


Dunoon 
Basin. 


*..... 
*..... 
PPM 
...... 
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m 


DT 


General Distribution. 


— 


Arctic to Medit., U.S.A., Madeira, 


8. Africa. [10-100 fms. 
All British shores. 4—96 fms. 


Nova Zembla, Scandinavia. 
Norway to N. France. 

[Low water to 170 fms. 
Norway to Medit. 


[2 fms. to ** deep water." | 


Arctie and Norway to Medit., U.S.A, 
[2-20 fms. 

Greenland and Norway to S.W. 
France. To 170 fıns. 
Shetland. 80-100 fms. 


5 


Arctic, Norway, U.S.A. 10-150 fms. | 


Arctic, Scandinavia, to Medit., New 
Zealand. 

Norway to N. France. 

Belgium to Medit. 8-? fms. 


Norway, Medit., Atlantic. 
Norway, Medit., Atlantic. 
Norway, Labrador, U.S.A. 
Norway, Labrador, Arctic, U.S.A. 
Medit., Atlantic. 


Norway. 

Norway, Medit. 25-35 fms. 
Norway, Medit. 

Norway, Medit. 

N. Atlantic to Medit. 
Norway, Medit., Canaries. 
Norway, Medit. 

Norway, U.S.A. Shallow. 
Norway, Medit., U.S.A. 
Norway, Medit., Cape Verde. 
Norway, Labrador, Arctic, U.S.A. 
Medit., Atlantic, Seneganibia. 
Norway, Medit. 

Norway. 

Norway, Medit. 

Norway, Medit. 

Norway, Medit. 

Norway, Medit., U.S.A. 
Norway, Medit. 

Norway. 

Norway. 

Norway, Medit. 

Norway, Medit. 


| Norway, Labrador, Arctic, U.S.A. 


Norway, U.S.A. 
Norway, U.S.A. 
Norway, Labrador, Arctic, U S.A. 
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ARRAN BASIN. | 
| | pe 
Brodick y, ESE Tuch 1 E Fyne. 
Basin, | brennan, marnoeh | Basin. 
` | Basin. Basin. 
|———..-] —— < L — AA — — | — ——— 
4. Caridion Gordoni (Sp. Bate) ...| ...... 50 604 Fe . oso M 
. Pandalus annulicornis, Leach...) 45-90 20-70 | 45-100 | 46-70 | 60-70 
brevivostris. Passie ST e 3r hl eee Eos 
. Pasiphaea sivado (Risso) ......... | 50-90 49 104 | ecne d N 
. Nyetiphanes norvegiea (M.Sars) 50-90 | ...... 80-100 | ...... 60-72 
9. Boreophausia inermis(Króyer)? —...... | e 5 N 7 NL 
Rasch (MV. eer WE n IN N A an 
. Mysidopsis didelpbys (Norman ...... 1 za m TN EL | anana 
kee, L NI Es 60 || oe MEES | 
3. Cinolaua hirtmes Al Pam a MIS ME | 97-80 29. Jm 
vCoamlermeyludracent oz; TH ONE TL | 50 ME 
Mnre whiteana, Sp. 2. 22 HAS S Ea ne 32 AORERE 
a Jegan oe LD pococosal N |) conose 40-60 | ...... es 
. Arcturus longicornis (Sowb.) ...|  ...... 49 105 20 | ME 
aca e, JE: BP ee IN NE ee 50 (ieee 
. Hippomedon Holbolk (Aroyenll o bh us S o IE. 
DUrvphosa Terre . barge . Z [R aasan VE ee 66 W od 
. Callisoma crenatum (Sp. Bate)| ...... | | ...... 80 30 N m 
2. Bathyporeia pilosa (Lindstr. Al 20 U ees M oo... i h ER 
3. Lysianaxstumidar (ryan MNRE OE oo oso 40-60 
-Leucothos spinicarpa (Ad. LK N m 92 Il A 
205. Stenothos monoculoides (Mowe) ....-- | suem | 2. JU P ccu 
. Harpinia plumosa (Króyer) ..] ou... ] ..... SO | M NR 
. Westwoodilla ceecula, Sp. Date ...... FO | ... M TS MEER T 
. Monoculodes Stimpsoni, SEM... | ...... | 405 jJ u EE 
Date. | | 
longimanus, Sp: b. d: El 20 J Fa. | d Aessen H ` aen 
. Epimeria cornigera (J. C. Fabr.) 80 | ..... 80-100 60 25 
- Cheirocratus Sundevalli( Nate WE .— NE. an 25. ms 
DEENEN M INN M tuns 10k Tq oo EE 
>. Gammarus locusta (Z er I A Më OO eee Aë | mm 
- Mæra BISRE nani SO | Bev I| neue N) ||  ssscoc 
: lonsimanalZeren) o Y Be 90 J ... IA 
. AmatinllaMomar (Habe) EO ee 65 | . | = Dh 
. Ampelisca macrocephala, Lilly. IT N econ || aon 
o tenuicornis ¿EQU Oe N noone n SO 45. UI m 
THaploops tubicola PA: A T ovsvoc 60 ae 
serosa EDT NES AE NN cee 100 `N EE 
. Podoceropsis Sophia, Bocek A sees dM) e om MEMBER 
PTG a on 25 lh N ee TI 
29. Cerapus abditus, om pico sel E IE B0) | esses 
24 Evadne Nordmanmi O IE AE E onenos 60—70 
. Calanus finmarchicus, Gunner . 50-70 | 20-40 24-84 50 30-75 
PO. Eucheeta nongegiea, Bose MIC. AM EE 64-75 
. Pseudocalanus elongatus, Doeek 70 | 20-40 24-84 50 95-10 
. Temora longicornis, MAL. .....] ...... | 20-40 24-84 mo 35 
229. Centropages hamatus, Lil]. ... 70 20-10 24-84 50 | 35-70 
30. Dias longiremis, Lil. ............ 50 My Pag 20-80 | 50° Faser 
231. Oithona spinifrons, Boeck ...... | 50-70 | 20-40 24-84 50 | 80-35 
232. Ectinosoma utlantieum (Zr. $ ...... | o 2: j dIE 
Rob.). | | 
232. Sealpellum vulgare, Leach ......| ...... "0 ^ c IE | 2: 


. Balanusbamen (Az)... oe. |Ë e 104 d. ag | E 


&3 species. 
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Upper | 
Loch Dunoon Loch Gare- SE | 
Saa | Basin, Goil. Loch E General Distribution. | 


E 42 SEES cc ee NEN or ay US CAR 
40 30-40 30-45 30 | 20 Norway. 
"BE. A! Bence hr 20 Norway, Arctic, Medit. 
D TL MIT BI. A 2 | Norway, Medit. 
40 30-4 ala | Bowes KE | Norway, U.S.A. 
sage || AE St MY SE | Norway, U.S.A. 
| 40 ADO lb ...... WEI ie Norway. 
uc ME — Norway. 
109—320 EE 1 sues [ges Norway. 
one "5 39 59K Eee Medit. 
E NES 1 1... Firth of Clyde to S. of Britain. 
EM Se JK N oos h Firth of Olyde to S. of Britain. 
T3 48 — A sues Il See: m Norway. 
i TEE EE 3 M Ed NS ML TS Norway. 
sages IK P... EER Mem Dios Medit. 
suecos Al ||l| Bar e Ig Norway, Medit. 
cososa | — — 1] V pem messes Norway. 
T2101 —— HB EES 31 2.2. Norway. 
Norway. 


a> || IE Norway to Medit.* 
EI N UE es | Norway. 
uu Ig ON esses 15 Norway. 
L INS s INE E Moray Firth, Plymouth. 
Plymouth. 


E... ONNE a | Bees S. Norway to S.W. France. 
Ev 89 Bein T mm NS Norway, Arctic, Medit. 
sees el er ee ees | Norway to France. 
IB -——149----4 ||| Be Norway to France. 
aaoo KS A II MP... Norway, Labrador, Arctic, Medit. 
— ees Ys Id IE Greenland, Spitzbergen to Denmark, 
Er |] . HH R41 jP Norway. 
TUE dk NM eee Norway, Arctic. 
— IE MAS || A Ve Norway, Labrador. 
p MI KEES EH 2... Norway. 
Së Stil cen Ile |) er Norway, Arctic. 
EE 1E 31$ INR | 2. Norway, Arctie, U.S.A. 
Meses 39 eh TOT t I Norway. 
sones | E. TE Am E Northumberland. 
"— Q1 E 6s IE ON Medit, Atlantic. 
X e FEE M 5... IN e et | North Sea, Medit. 
| 


35 20-42 95 40 | 20 Aretie, Norway, N. Atlantie, Southern 
| Seas, Medit. 
aa NS od ou | Ass | Qm Seandinavia. 
95 20-49 95 40 20 Seandinavia. 
E 20-49 | ...... | 40 90 ` Norway. 
OS S IL North Sea, Medit. 

95 90-42 SCH 40 20 Norway, North Sca, Medit. 
35 20-42 | ...... ; Du 2 Norway. | 

| I N. Atlantic. | 


or d! San... "s Se, , European seas, Medit. 
mur | as PA Suet 2 | Iceland, Norway, Feeroes, U.S.A. 


* Carus (Prodr. faun. Medit. p. 409) states that this is confined to the Mediterranean. 
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ARRAN BASIN. 


Inch- 


GU brennan} marnoch 
m. | Basin. Basin. 
VERMES. 

235. Pontobdella muricata, D. ed ..... | oc | sees 
236. Aphrodite aculeata, nz E coq pan. 1-104 
237. Hyalinecia tubicola (O. F ce | -— |o eee 

Müll.) 
238. Eumenia Jeffreysi, MI. ......... 80-90 40 104 
239. Pectinaria belgica (Pall.) ...... 80-90 | ...... 97 
240. Sabella pavonia (Sav.)  ......... 9011 Ee a 
24]. Filigrana implexa (Berk) ...... 80-90 | 22-70 97 
242. Serpula vermicolaris (L.) ......| ...... | sessi Ib ees 
243. Leptoplana tremellaris .........| ern | sesse 80 

9 species. | 
ECHINODERMATA. 

244. Cucumaria Hyndmanni | ...... ZOOM ses 

(Thomps.) 
245. Psolus phantapus (Sérussenf)...| ...... | e | 40 
246. Thyone fusus (O. F. Müll.)......| ...... 75-80 | ...... 
247. Holothuria intestinalis, Asc. di  ...... 50 FII eee 

Rath. 
248. Echinus esculentus, L.............| ...... | ...... 31-80 
249 miliaris PA S z ML OR see 
950. Brissopsis lyrifera (Forbes) ...... 50-90  f 22—40,| 37-104 

75-80 

251. Spatangus purpureus, O.M] sesse | aa. | e 
259. Echinocardium flavescens, O. EJ ...... | on. | ...... 

Müll. 
953. Porania pulvillus (0. F. Mi] ...... 22-45 37 
254. Stichaster roseus (O, F. Mid) ...... 22 ona 
255. Crossaster papposus (Linck) ...| ...... 82 | ise 
250: Solasterendeca Cm O s 
257. Oribrella oculata (Linck) ......| ..... |  ..... 80 
958. Asterias rubens, L. ...............| serans 22-40 40-80 
259. violacea, O. F. Müll. ......| |...... 2 | DK s 
260. Ophioglypha affinis (LZ£.) ......| er... 75-80 104 
261 albida (Forbes) nose ee 
262 lacertosa (Penn a n 80 
263. Ophiopholisaculeata(O.F.MàA.)| ..... | ...... 31-104 
264, Amphiura Chiajei, Forbes ...... 50-90 | { Er |25, 37-104 
265. —— filiformis (O. F. Müll.) ...| 50-60 | 75-80 | 100 
266. Ophiocoma nigra (O. F. Mid. ...... [p M. 
267. Ophiothrix pentaphyllum | ...... l Bee 87 

(Penn) 
268. Antedon rosaceal( sier) IE - DEN S 


25 species. 


Upper 

Loch 
Cumbrael Fyne. 
Basin. 
ee | ese 
sa IO | 
erm 65-75 
. 
De 50 
Bee 30-80 
50 OM 
50 36 
20-20 AN 
ER 50-75 
m 50 i 
wees 50 
20-60 36-50 
35-60 36 
50 | 50-75 


anenee = coton 
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| Upper 
Loch Dunoon Loch ER Gare- E PNE 
Striven. Basin. Goil. x lech General Distribution. 
| | ong 
| no WOOR SN EE EERS 
| 
es 40 NE AA, Mw North Sea, Medit. 
E 40 35-40 30 20 Scandinavia to Medit., U.S.A. 
BIN sss. 35-40 UE ES. Seandinavia to Medit., Madeira. 
[90-80 fms. 
40 40 20-104 IP c om British seas. 
dnd 40 Ee ce SR Scandinavia to Britain. 
COUR MU TuS 35-40 N m Scandinavia, Britain. 20-100 fms. 
PIRE Ln IE "e T A a Scandinavia to Medit. 20-300 fms. 
"c ui 25 | || | o ees | Scandinavia to France. 15-80 fms. 
| 
| 
| 
Ev xs 1 E METUS Ser Scandinavia to Medit. 
m IE UM om || ee: Arctic, Scandinavia, U.S,A, 
TX IE 304.7 TA Seandinavia to Medit. 
OIE 10 ——— Mim—— Mie | Arctic, Scandinavia. 
40 30-40 30 30 20 Norway to English Channel, 
p ln... 45 BE ees | Norway to English Channel. 
Doo 30-42 V E Be sons. | Greenland and Norway to Medit., W. 
Indies, Florida, Cape of Good 
Hope. 0-2435 fms. 
E 40 N E e | Norway to Medit., Azores, Bermuda, 
W. Indies. 0-45 fms. 
30-40 Sal... ee E Norway to France, Cape of Good 
| Hope, Carolina to Florida. 

[0-150 fms. 
are ||| Bee IR rer, NEE BRR creme Scandinavia. 15-106 fms. 
T NIB esse Al E 1 De, Y ee Scandinavia. 2-50 fms. 
af. 80-40 ME mes ees | Arctic and Norway to France, U.S.A. 

[0-640 fms. 
IM 30-40 Sad E eee | Arctic and Norway to France, U.S.A. 

[0-150 fms. 
"Ne. Il EM BA. Arctic to Britain, U.S.A. 0-1350 fms. 
ETE 30-42 35 30 20 Only British. 0-58 fms. 
DE 30-40 45 ee Suc Norway to Britain. 65 fms. 
se e ¡MEA S d Seandinavia to Medit., U.S.A. 

[To 192 fms. 
ER UK 30 ems ES. Scandinavia and Feroes to Azores, 
| Medit. 5-458 fms. 
"20g I z... 30 20 Arctic North Atlantic, Medit., 
Madeira. 

m 3040 Ms 30 BS Arctic and Scandinavia. To 560 fms. 
40 4 «| A nr s Scandinavia to Medit. To 555 fms. 
"n m 99 omm ETT i Scandinavia to Medit. To 555 fms. 
lg eege A IO 50 IE te Arctie and Seandinavia. 7-87 fms. 
40 30-40 | ...... 3030 France. 83 fms. 

Mr 30-40 SOUS E EN Hebrides to Madeira and Medit. 
[100 fms. 

91 
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Arran Basin, 


———————— PX U vp Z Â lo EE EE N 


Upper 
Loch 
ee Kil- Inch- Fyne. 
zen brennan | marnoch a 
UE HET. Basin. 
OCGLENTBERATA. 
269. Hydractinia echinata (Flem.) ...| | ...... 54 97-104 | ...... 50 
270. Perigonimus repens ( Wright) ...| ...... DO d. —.——— Tit 98 BEELIL 
271. Dicoryne conferta (Alder) ceca] i |. MIT MINE BELLA 
272. Tubularia indivisa, L. ............] ... don 65 Ing 2 bU. Er 
273. Campanularia angulata, Zineks.| ...... 50-04 | cu. | SEN ao: 
2(4. — S yvolupilis (z) mnn 50-60] ` eege ll R 
275. Lafoéa dumosa (Fem.) ........| ...... 40-04 | `... M D ER 
76. EE ME 64 104 To... T aonn 
277. Calycella fastigiata (Alder) ...| ...... E, ees css || epes 
278. Halecium Beanii, Johnst. ......| ...... 80 | uc ER 
279. halecinm Zr ee 104 | sS 
280. muricatum (EU. d Sof.)...| | ...... 490 | c EISE 
281. Sertularella fusiformis, Hincks.| ...... | ...... 104 4 e 
282. Gayena 9 sage 30-50 | oa | s 
WA — rugosa (AI Ann n anu GE | . HP RK 
284, Diphasia attenuata, Hincks ...| ...... 30-64 | sun MONI 
985 UE (DATI. Erg ^ nuesoc 64 | .——— DE CE 
286. Lamarca O  aneooe DÄ | .... ech EEN 
287 pinaster (Hi &: Bol N 2... 04 IN u l m R 
288. Sertularia abietina, L.............| ...... 290 | e hh EN EER 
289. —— argentea, Ell. $ Sol. ...... IG 20-64 | ee j DPD L 
290. Hydrallmania falcata (Z.) ......| ...... 20 | .«— | ze I 
291. Antennularia ramosa, Lam... ..... OL | o 8 9 -— ME onaoss 
292. Aglaophenia tubulifera, Hincks.  ...... 30-64 | oes | EE 
293. Plumularia Catharina, Johnst. |  ...... 30-50: | a A eee z 
294 pinnata (Velas nn np: 4 loa 495 MÀ ee 
295. Bolocera tuedie (Johnst.) ce ...... | ...... 37-104 | ...... 70 
296. Virgularia mirabilis (OF MENE au | s d NT NER N 
297. Pennatula phosphorea, ZL. ...... LES 22-40 |  ..- 8 —— WINS 
29 species. 
| PORIFERA. 
298. Suberites ficus (Johnst.) .........] ...... 50 45-49 J ...... 60-75 
299 mia, (CAZA DT ^ cucocc 20-45. || tse EE 70 
300. Tragosia infundibuliformis 
(aka) S A eegen 50-70 | 80-104 | .... | serien 
301. Chalina, ap. sicco o NR v C BEC N ER 
| 302. Myxilla incrustans (Johnst.) ... ...... 50-65 | . | M CIE 
303. Iophon Pattersoni (Dw£.) ......  ...... 64-65 80-100 | see 
| 30%. Grantia ciliata, Fem. ege Lu Moo AN n p T TT 
species. 


"I 


Striven. 


*..... 


sess... 


Loeh | Dunoon 
Basin. 


...... 


DEE 
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Loch | 
Goil | 
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son... 


ETTET 


Upper 


Loch 
Long. 


DEP 


...... 
oo... 
**.... 


*..... 


so... 
*..... 
ETTET 
...... 


ton... 
*..... 


Gare- 
loch. 


*..... 
...... 
DD 
ED 


...... 
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General Distribution. 


France, U.S.A., Medit. ? 
Medit. 

Shetland, Northumberland. 
Greenland and Norway to Bay il 


Biscay, Medit. 
N. Ireland to Channel Is. 
Iceland, Norway, U.S.A., Medit. 


T20-100 fms. | 
Norway, U.S.A., Medit. 'Tide-marks 
| [to 145 fms. 
Iceland, Norway. 15-100 fms. 
Shetland to Cornwall. 
Medit. 
Greenland and Norway to Medit., 
U.S.A. 30-50 fms. 
Iceland, U.S.A. 30-50 fms. 
Medit. 
Normandy. 60 fms. 
Greenland, Norway, and Labrador. 
[50 fms. 
Port Adelaide, Medit. 
Norway, U.S.A. 30 fms. 


Bay of Biscay, U.S.A., Medit. | 
North Sea, Medit. 40-140 fms. 
Greenland and Norway to Medit., 


U.S.A. 30 fms. 
Greenland and Norway to Medit., | 
USA 4—50 fms. 


Belgium, U.S.A., S. Africa. 35 fms. | 
S. Africa. 

Algoa Bay. 

All British coasts, 
North Sea, Medit. 
Scandinavia, U.S.A. 
Norway, Scotland. 
European seas. 


15-30 fms. 
40-60 fins. 


Hebrides, Northumberland, Mayo. 


British coasts. 


Shetland to Channel Is. 


British seas. 
Shetland, Patagonia, Tristan da Cunha, 
British coasts. 
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DISCUSSION or THE RESULTS. 


The above Table may be summarized in the more condensed 
one given below, in which the number of species of each group 
of animals from each basin is shown. 


Arran BASIN. 


d ap | 
B. 8 
ES! | D B E — H 
d o | Hz 
ME EIE Sak 
|$8/82|s2|282| 8 |H 2 asla nis 
sa aa Balas) & (2318 sl rap 
[on] | Ë 2 o e Es] E H ES 
| = 5 a 2 
Pisces ans 10 29 12 7 36 6| 61201 as BAER 
Tunicata  ......... 1 : 6 š 6 DIe 4 | 9 i 
Mollusca ......... 24 26 46 | 16 61 || 20 | 13 | 21 SISI 
Brachiopoda ...... T be 1 T 1 i 
Polyzoa ............ SE al 1 E 31 
Crustacea ......... 94 | 29 46 34 78 | 2 | 16 31, 14 | 16 | 15 
Vermes ............ 6 8 6 9 4| 1| 4005 BIRI 
Echinodermata...) 3 | 12 | 12 | 6 | 18 | 8| 5/18 6| 6) 8 
Coelenterata ...... ep 26 5 1 27 Skal 211 2| 1 
Porifera ............ dde Y 4 8 2 3| 1 
| Totale... ea 68 | 168 | 189 64 | 272 | 69 | 49 | 93 | 54 | 39 | 33 


In dealing with these figures great caution must be observed, 
and it must always be borne in mind that no locality can ever 
be said to be really exhausted. The number of dredgings upon 
which the present inquiry is based will only suffice as a basis 
for very general conclusions. This has been abundantly evident 
during the progress of the work, for tables like the above have 
been drawn up several times, and it has been noticed that each 
successive addition of new data has 1ncreased the likeness of the 
faunas of the different basins to each other. 

Certain sources of error must also be avoided ; for instance, it 
was apparent, from an examination of the various lists, that the 
Polyzoa aud Hydrozoa had only been exhaustively examined in 
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the ease of the Kilbrennan Basin. These groups must there- 
fore be left out of account in comparing the different basins 
with each other. Furthermore, the Worms and Sponges have 
been very incompletely studied. Many specimens I was only 
able to refer to their generie position, and henee it seems advi- 
sable to omit these groups also from consideration for the 
present. 

Deducting the figures corresponding to them, we have the 
following modified list of the total numbers of species from each 
basin :— 


Brodick Basin na ee ec 02 
Kron au Bi A 96 
Inchmarnoch Basin ............ 123 
Püumbrae basie a 63 

Total from Arran Basin ...... 197 
Wipper Woche nennen 60 
Poe S bio m eR NUMERI a 40 
Aune s mnnn 87 
Perde N Me o pack oe ass 44: 
Upper Loch Honc oec a 36 
LSR TO cet cc AER 32 


This revised series of totals proves beyond all doubt that the 
richest fauna is in those basins which are in closest proximity to 
the sea, and that it diminishes as we proceed into the more land- 
locked portions of the district. An exception, which is, however, 
more apparent than real, will be notieed in the fact that a larger 
number of species has been found in the Inchmarnoch Basin 
than in either the Brodick or Kilbrennan Basins. This is, I 
believe, to be explained partly by the fact that the Inchmarnoch 
Basin is much larger than either of the others, and descends to 
a greater depth, and partly by the eircumstance that more 
dredgings have been carried out in it. If we take the Arran 
Basin as a whole the truth of the above propositionisobvious. It 
is, of course, just what might have been anticipated beforehand in 
view of the marine origin of the whole fauna, but it is satisfactory 
to have the matter established by actual investigation. 

It will be of some interest to consider the relationships of this 
fauna as a whole, and particularly to ascertain which of the 
neighbouring faunas it most closely resembles. 
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For this purpose use must be made of the distributional notes 
appended to each species in the list. According to this infor- 
mation the species fall into three categories. The first contains 
those which range from Scandinavia to the Mediterranean, or 
even more widely still; these may be termed, for the present 
purpose, “ Wide-spread " species. The second consists of those 
forms which are common to the Arctie and Scandinavian waters, 
and hence may be termed “ Northern ;" whilst the third is made 
up of species which may be called * Southern," as they extend 
to the Mediterranean or the African coast. 

The following Table shows the numbers of species of the 
various classes of animals which belong to each of these cate- 
gories :— 


Wide-spread | Northern | Southern 
Species. Species. Species. 
Biscesf ee 28 17 2 
AN RZ eere 4 5 
Mollusea and 
Brachiopoda ... ] = ae 7 
EO) O 20 5 1 
Crustacean PAE: 32 41 5 
Vermes een 9 3 | 
Echinodermata ...... | 10 13 | 2 
| Coelenterata ......... | 9 4 | g 
Wotals .......! | 147 110 22 


From these figures it appears that the major part of the fauna 
is composed of species which are dispersed more or less widely 
over the north temperate regions of the globe, whilst the smaller 
half is very unequally divided between the northern and southern 
species, the former being five times as numerous as the latter. 
In only one division of animals (the Celenterata) do the southern 
forms predominate over the northern, and this subkingdom has 
been hitherto very inadequately investigated in the Clyde area. 


The depth of 20 fathoms as limiting what might be considered 
the deep-water fauna iu the Clyde sea-area was selected not 
from any preconceived idea as to its significance, but because it 
was convenient for practical purposes, and because it was appli- 
cable to all the lochs, the extreme depth of the Gareloch, which 
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is the shallowest, being about 23 fathoms. In the case of some 
of the other basins, however, it is so far from marking out their 
limits that it does not touch the tops of the ridges which sepa- 
rate them. To Dr. Murray I owe the suggestion that it might 
be worth while to compare the faunas of the deepest parts of 
the basins, taking some other contour-line as the upper limit. 
I have therefore gone over the Table given above and selected 
from it those species which are found in proximity to the bottom 
of each basin. The depressions themselves vary so much in 
depth that I have thought it advisable to record both the forms 
which are found below the 50-fathom line and (in a separate 
column) those which are found within, say, 5 to 20 fathoms 
of the bottom of each basin. Furthermore I have excluded 
those free-swimming forms whose distribution in regard to depth 
cannot be regarded as absolutely fixed. On this ground I have 
omitted the Fishes, Cephalopoda, Amphipoda, and part of the 
Macrurous Crustacea (viz. the genera Hippolyte, Pandalus, and 
their allies) ; the Polyzoa, Hydroida, and Sponges have also been 
neglected because they have been insufficiently studied. 

In the subjoined Table the following symbols have been 
used :— 

*=occurring at the depth mentioned in the head of the 
column. 

t=occurring in the locality, but at a depth less than those 
under consideration in the table. 

W=Widely-spread species. 

N — Northern species. 

S = Southern species. 
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If the preceding table be summed up in the same manner as the 
first one the result is found to be as follows :— 


Arran BASIN. | = 4 E 3 
Upper |Ë | | 8 |A 
Loch || | = | 24153 
ar | Kilbren- | Inch- | Cum- Fyne. Mz sa ox SS 
Brodick | o a 3 m 
vo nan marnoch | brae | 3 S = 
' | Basin Basin. | Basin. | A | 
50 | 75] 50 | 70 | 50 | SO 50 50 | 65 | 35 | 40 | 35 | 30 
to | to | to | to | to | to to to | to | to | to | to | to 
| 92.) 99.| 85.1 85. 104.) 104 62 77.| 17. | 41. | 55.1 40.1 34 
Tunicata een 1 | Ball Per Sal e 24153 TE 
Mollusea ............ 22084 9 É LEZ) 1233 51 16 3553 | 8771222172 E16 7 
Brachiopoda ......... | WU Ee u 
Crustacea ............ 101, 9. 9 27] 150212 15 af 64771013 | 6| 6, 
Vorme cmm AM A 1) 1 3| 3 BS H GEN 11] SU am Mi 
ma M EE shell ght s allalla vill alle 
NL N, IE. e Ed Ed), i: EN N 9 111 N H 
Totals es 40 | 24 | 96 | 13] 54 51 36 $439 | 22 | 96 | 49| 32 | 21 | 


It is obvious at once that these numbers do not show so 
clearly as those previously obtained the gradual diminution in 
the number of species in the different basins. There is a slight 
tendency in this direction, but the exceptions are rather nume- 
rous, and if we take the bottom faunas of each basin instead of 
that below 50 fathoms the series of numbers is :— 


24, 12, 51, 36, 22, 26, 42, 82, 21. 


This result is extremely interesting because it seems to show 
that the bottoms of the remoter basins have a fauna which 
approaches the more seaward basins in respect of variety more 
nearly than do their faunas taken as a whole. It suggests the 
possibility that we have in these basins, in addition to the fauna 
derived from the present outer seas, which seems to be gradually 
making its way into them, a fauna which has been in them for a 
much longer period. 

Regarding the range of distribution of the species which are 
confined to these depressions we find ; — 
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Wide-spread 


DEEP-WATER FAUNA OF THE CLYDE SEA-AREA. 


Northern | Southern 
Species. Species. Species. 
| Tunicata ....... 292.1 4 5 
| Mollusca ............ 30 Dein 2 
| Brachiopoda ......... | 1 
Crustacea ............ 15 12 2 
Verines, e e: 3 3 
Echinodermata...... 10 6 | 1 
| Totals ..... dd 63 41 | 5 


Here, curiously enough, the wide-spread forms preponderate 
over the others more than was the case in the previous list; but 
it is noteworthy that the percentage of southern forms has 
diminished, which emphasizes still more strongly the Arctie and 
Scandinavian affinities of the Clyde deep-water fauna. These 
results illustrate in a very interesting manner several of the 
generalizations of the late Edward Forbes. 

In conclusion, I may be allowed to express the hope that the 
facts recorded above may furnish the nucleus of more extended 
series of observations. I hope to continue the work as oppor- 
tunities arise, and I shall be extremely grateful to any naturalists 
who will furnish me with records of the occurrence, with the 
exact locality and depth, of any species in the Clyde sea-area or 
neighbouring seas. 
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